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SEQUENCE LISTING 



(1) GENERAL, INFORMATION: 



(i) 



APPLICANT: Ihle, James N. 



Silvennoinen, Ollie 
Witthuhn, Bruce A. 
Quelle, Frederick W. 



sr. 




(ii) TITLE OF INVENTION : Jak Kinases and Regulation of Cytokine 



(iii) NUMBER OF SEQUENCES: 15 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Sterne, Kessler, Goldstein & Fox 

(B) STREET: 1100 New York Avenue, Suite 600 

(C) CITY: Washington 

(D) STATE: D.C. 

(E) COUNTRY: U.S.A. 

(F) ZIP: 20005-3934 

(V) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS /MS-DOS 

(D) SOFTWARE: Patentln Release #1.0, Version #1.25 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: (To be assigned) 

(B) FILING DATE: Herewith 

(C) CLASSIFICATION: 

(viii) ATTORNEY/AGENT INFORMATION: 

(A) NAME: Fox, Samuel L. 

(B) REGISTRATION NUMBER: 30,353 

(C) REFERENCE /DOCKET NUMBER: 0656.0370000 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: (202) 371-2600 

(B) TELEFAX: (202) 371-2540 



(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 : 

Trp Ser Xaa Trp Ser 
1 5 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



Signal Transduction 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:2: 

Val Leu Pro Gin Asp Lys Glu ^ ^ Lyfi ^ ^ ^ ^ ^ 

10 15 

(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : 1 inear 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:3: 

Ala lie Glu Thr Asp Lys Glu Tyr Tyr Thr Val Lys Asp Asp Arg 

io 15 

(2) INFORMATION FOR SEQ ID NO:4: 

(i) SEQUENCE CHARACTERISTICS* 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:4: 

Ala Val Pro Glu Gly His Glu Tyr Tyr Arg Val Arg Glu Asp Gly 

io 15 

(2) INFORMATION FOR SEQ ID NO : 5 : 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 19 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

Asp ser Gin Arg Lys Leu Gin Phe Tyr Glu Asp Lys His Gin Leu Pro 

10 15 

Ala Pro Lys 

(2) INFORMATION FOR SEQ ID NO : 6 : 

(i) SEQUENCE CHARACTERISTICS * 

(A) LENGTH: 19 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 

Thr Leu lie Glu Lys Glu Arg Phe Tyr Glu Ser Arg Cys Arg Pro Val 

io 15 

Thr Pro Ser 
(2) INFORMATION FOR SEQ ID NO:7 : 
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(i) SEQUENCE CHARACTERISTICS * 

(A) LENGTH: 19 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO : 7 : 

Ser Pro Ser Glu Lys Glu His Phe Tyr Gin Arg Gin His Arg Leu Pro 



10 



15 



Glu Pro Ser 



(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3629 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ix) FEATURE: 

(A) NAME/ KEY : CDS 

(B) LOCATION: 94.. 3480 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 8 : 
CGGGGGAACA AGATGTGAAC TGTTTTCCCT CCCCAGAAGA AGAGGCCCTT TTTTTCCCTC 
CCGCGAAGGC CAATGTTCTG AAAAAAGCTC TAG ATG GGA ATG GCC TGC CTT ACA 

Met Gly Met Ala Cys Leu Thr 



1 5 



60 
114 

162 



210 



258 



E S E SS %Z S JS E E E S S3 E E E S 
E S £ S E E E E E s; E s E E SI? E 
E E E S SS E E E E EE E E E ~ s 

52 E E E S E ;» - S E E K E S3 E E 306 

65 70 

E E E E E ffi E E S3 E E E iff ESS 

75 80 85 

53 E E E E E K £ E S E E E S3 E E « 2 

95 100 

SEEEEEEEKEEKSSEE «• 

no 115 

A ^ :> 130 
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t-M 



GTG TCC CGT GGG GCT GAA GCT CCT CTG CTT GAT GAC TTT GTC ATG TCT 
Val Ser Arg Gly Ala Glu Ala Pro Leu Leu Asp Asp p£ vll SS. Ser 
140 145 150 

TAG CTT TTT GCT CAG TGG CGG CAT GAT TTT GTT CAC GGA TGG ATA AAa 
Tyr Leu Phe Ala Gin Trp Arg His Asp Phe Val £s G^ £J lie ^ 
155 160 165 

GTA CCT GTG ACT CAT GAA ACT CAG GAA GAG TGT CTT GGG ATG GCG GTC 
Val Pro Val Thr His Glu Thr Gin Glu Glu Cys Leu G^ Met Ala vll 



180 



546 



594 



642 



™ ^ A™ £ TG AGA ATA GCT AAG GAG AAA GAC CAG ACT CCA CTG GCT 
Leu Asp Met Met Arg He Ala Lys Glu Lys Asp Gin i£ ££ SS a£ 

190 195 

ss K £S e ss e ??s ss s s a ss £S ss ss s 

S 3S K Si |S S SS E Si £ gKSS JS S 

230 

Ara £1 »° A TTC ATT ^ ^ TTC AGT CAA TGT AAA GCC ACT GCC 

Arg Phe Arg Arg Phe He Gin Gin Phe Ser Gin Cys Eyt iK T*£r S£ 

235 2 40 245 

i£ J£S SS si ss e si s e ss SS e as E •» 

s s e £ sk ss s si ss j» ss sSr s is ss s 



690 



738 



786 



834 



930 



978 



e ss ss ss s s ss £ s s s s sj us ss ff 
s ss e e is s; m si ss ss e ss e ss e ss »» 

oSS ss ss ss a e si « e S SSJ S S fj SS E 
E 5S SS S SS E SS SS E iSI SS E iS £ Sit E 

335 34 0 

SS SI K Si £ E E SS SS SS S Si SI E £ SS 

350 355 

K™SESSS5Sas^SSESSEE 

£ ss SSI s SS SI ss SS SS £ SS SI? SI SS SS E 

385 390 

S5 SS SS iSS E SS E E-E E E SS E E SIS SSI 



1074 



1122 



1170 



1218 



1266 



1314 
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ITZ A?f c GC CTA ^ ^ GCG AAC CAG ACT GGA CTA TAT i, fi , 

Phe Ala lie Ser Lys Leu Lys Lys Ala Gly Asn Gin Thr Gly Leu Tyr 2 
iU 415 420 

GTG CTA CGA TGC AGC CCT AAG GAC TTC AAC AAA TAC TTT CTG ACC TTT 1 <m n 

Val Leu Arg Cys Ser Pro Lys Asp Phe Asn Lys Tyr Phe Leu ™ 1410 
" s 430 435 



GCT GTT GAG CGA GAA AAT GTC ATT GAA TAT AAA CAC TGT TTG ATT ACQ 
Ala Val Glu Arg Glu Asn Val lie Glu Tyr Lys His C?s lIu He Th^ 

445 450 455 



1458 



AAG AAT GAG AAT GGA GAA TAC AAC CTC AGC GGG ACT AAG AGG AAC TTC 
Lys Asn Glu Asn Gly Glu Tyr Asn Leu Ser Gly Thr E?s j££ j£n 
460 465 4 7 o 

AGT AAC CTT AAG GAC CTT TTG AAT TGC TAC CAG ATG GAA ACT GTC rvr 
Ser Asn Leu Lys Asp Leu Leu Asn Cys Tyr Gin Met Glu Thl VaY Sg 
475 4 8 o 485 

TCA GAC AGT ATC ATC TTC CAG TTT ACC AAA TGC TGC CCC CCA AAG CCA 
Ser Asp Ser He He Phe Gin Phe Thr Lys Cys Cys Pro pS L^s pS 

495 5 0 o 

AAA GAT AAA TCA AAC CTT CTC GTC TTC AGA ACA AAT GGT ATT TCT GAT 
Lys Asp Lys Ser Asn Leu Leu Val Phe Arg Thr Asn cTy He sS 

10 510 515 ^ 

GTT CAG ATC TCA CCA ACA TTA CAG AGG CAT AAT AAT GTG AAT CAA ATC 
Val Gin He Ser Pro Thr Leu Gin Arg His Asn Asn VaT Sn SfJ Met 

530 535 

SS Phi £to rT C AGG ^ GAA GAT TTA ATA TT T AAT GAA AGT CTT 

Val Phe H 1S Lys lie Arg Asn Glu Asp Leu lie Phe Asn Glu Ser Leu 

540 545 5 5 0 

£?f S? T ACT TTT ACA AAA ATT TTT AAA GGT GTA AGA AGA GAA GTT 

Gly Gin Gly Thr Phe Thr Lys He Phe Lys Gly Val irg XJ Val 

33S 560 565 

£? A GAT I AT ^ ^ CTG CAC ^ ACG GAA GTT CTT TTG AAA GTC CTA 
Gly Asp Tyr Gly Gin Leu His Lys Thr Glu Val Leu ™ £yt vll W 

575 580 

GAT AAA GCA CAT AGG AAC TAT TCA GAG TCT TTC TTC GAA GCA GCA Arc -, oan 
Asp Lys Ala His Arg Asn Tyr Ser Glu Ser Phe p£e XS aS a2 J£ " 9 ° 

590 595 

mJ? m T ? o GT CTT TCT ^ AAG TTG GTT TTG AAT TAT GGT GTC 

Met Met Ser Gin Leu Ser His Lys His Leu Val Leu HI £r ^ «f 

605 610 615 

TGT GTC TGT GGA GAG GAG AAC ATT CTG GTT CAA GAA TTT GTA AAA TTT 
Cys Val Cys Gly Glu Glu Asn He Leu Val Gin G^ Phe Sat p£ 
620 «5 630 

SS 22 £u J£ tS £r Leu ?° f* 3 ^ TCC ATA AAT ATA 

y *er Leu Asp Thr Tyr Leu Lys Lys Asn Lys Asn Ser He Asn lie 

635 640 645 

Su ?g ^ Su SS S5 Ala £s S?° ^ ^ TGG GCC ATG ^T TTT 
650 y yS Gln Leu Ala Trp Ala Met His Phe 

655 . 660 



1506 



1554 



1602 



1650 



1698 



1746 



1794 



1842 



1938 



1986 



2034 
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CTA GAA GAA AAA TCC CTT ATT CAT GGG AAT GTG TGT GCT AAA AAT ATP 
L6U ° 1U L ^ S Ser ^ "is Gly Asn Val Cys All i£ lie 

670 675 

CTG CTT ATC AGA GAA GAA GAC AGG AGA ACG GGG AAC CCA CCT TTC ATC 
Leu Leu He Arg Glu Glu Asp Arg Arg Thr Gly Asn S£ Pro Phe lie 

685 ego 6gs 

AAA CTT ACT GAT CCT GGC ATT AGC ATT ACA GTT CTA CCG AAG GAC ATT 
Lys Leu Ser Asp Pro Gly He Ser He Thr Val Leu Pro Lys As? He 
700 705 71 £ 

C ^ ^ G ?A G AGA ATA CCA TGG GTA CCT CCT GAA TGC ATT GAG AAT CCT 
Leu Gin Glu Arg He Pro Trp Val Pro Pro Glu Cys lie gTu A^n Pro 
715 720 725 

AAA AAT CTC AAT CTG GCA ACA GAC AAG TGG AGC TTC GGG ACC ACT CTG 
Lys Asn Leu Asn Leu Ala Thr Asp Lys Trp Ser Phe 8T? Thr Thr Su 

735 740 

TGG GAG ATC TGC ACT GGA GGA GAT AAG CCC CTG ACT GCT CTG GAT TCT 
Trp Glu He Cys Ser Gly Gly Asp Lys Pro Leu Ser Ala £eu £J Ser 

750 755 

CAA AGA AAG CTG CAG TTC- TAT GAA GAT AAG CAT CAG CTT CCT GCA CCC 
Gin Arg Lys Leu Gin Phe Tyr Glu Asp Lys His Gin Leu Pro S Pro 

765 770 775 

^ £ GG ££ A S AG TTA GCA AAC CTT ATA AAT AAT TGC ATG GAC TAT GAC 
Lys Trp Thr Glu Leu Ala Asn Leu He Asn Asn Cys Met Ty"r Glu 

780 785 790 

£ £ £ £ £ £ £ S S £ £ £ £ £ J£S £ 
S £ £ £ £ £ £ £ £ S £ £ £ 5 £ - „„ 

815 820 

AAC ATG AGA ATA GGT GCC CTA GGG TTT TCT GGT GCT TTT raa ™~ »™ 
Asn Met Arg He Gly Ala Leu Gly Phe Ser S p£e gj 2£ i£ 

830 835 

£ £ s ss s £ sk s ss s £ £ a a: G ^ £ »» 

£ K £ £ £ Sg £ £ SS £££££■£ 5 »•« 

860 8G5 870 

™ ~ - £ S SS £ SS £ £ £ & £ SS SS? »" 

875 880 885 

Thr G^ P AG ^ ^ GAC TTT GAG AGG GAG ATC GAG ATC CTG AAA 

Thr Glu Glu Hxs Leu Arg Asp Phe Glu Arg Glu He Glu lie 2S iJJ 

895 900 

S £ £ SI £ £ ££££££££ « £ »« 

910 9 15 



2130 



2178 



2226 



2274 



"2322 



2370 



2418 



2466 



2514 



2610 



2802 



GCG GGT CGG CGC AAC CTA AGA TTA ATT ATG GAA TAT TTA CCA TAT GGA 
Ala Gly Arg Arg Asn Leu Arg Leu 'lie Met Glu Tyr iln J£ 

930 935 



2898 
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S2 Si JE K£ S SI S S JK S £ 25 S ^ 
S S S S! 25 Si Si 5? E Si S? 5 SS S S? Si 

iwUo 1010 

K S S S S 55 S Si E E £ 0 ^ J« £ £ 

1025 1030 

E S? S 2S !5 Trp £ S SJ S3 SS £ £ ^ S 



1005 mm 

1010 1015 

1025 ~ i^q 1 

GGA GTG GTT CTA TAC ( 
Gly Val Val Leu Tvr ( 
1040 ^ 

Phe Tyr g}? JJJ ter J£ ^ g 00 GTG GAA TTT ATG CGA 

1050 y er ft« Ser Pr ° Pro Val Glu ph * Met Arg 

1055 1060 

s ss is s s: si ss s s? s ss s s 

1070 10?5 

£Si S £ S~ £SJ 52S SS Si SJ £ £ 
S SS 5 £ JKffi S £ S2 ~ « J2S.j« - ~ 

1105 1110 

SZ S S 22 S 2S S E E S S £ Si E S? 

1120 1125 
ACA GTA TAGCTGCGTG AAAGAGATGG CCTTCACTCA GAGACCAAGC AGACTTCCAG 

AACCAGAACA AAGCTCTGTA GCCTTGTGTC TACACATCCT TATCATGATG CTAGCTAGGC 
AGAAGAAACT GTGACGCCGT CTGCTCAAAG CTTTGCTTC 
(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS • 

(A) LENGTH: 1129 amino 'acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



2994 



3042 



3090 



313 8 



3186 



3234 
3282 

3330 

3378 

3426 

3474 

3530 

3590 
3629 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 
Mat Gly „ et Ala cy* Leu Thr Mefc Thr Glu Met Glu Ala Thr Ser Thr 

Ser Pro Val His Gin Asn Gly Asp lie Pro Gly Ser Ala Asa sH Val 

Lys Gin lie Glu Pro Val Leu Gin Val Tyr Leu Tyr His Ser Leu Gly 

Gin Ala Glu Gly Glu Tyr Leu Lys Phe Pro Ser Gly Glu Tyr Val Ala 

55 60 
Glu Glu lie Cys Val Ala Ala Ser Lys Ala Cys Gly lie Thr Pro Val 

Tyr His Asn Met Phe Ala Leu Met Ser Glu Thr Glu Arg lie Trp Ty: 

Pro Pro Asn His Val Phe His lle Asp Glu Ser Thr Arg His As^ He 

105 110 
I-u Tyr Arg He Ar g Phe Tyr Phe Pro His Trp Tyr Cys Ser Gly Ser 

Ser Arg Thr Tyr Arg Tyr Gly Val Ser Arg Gly Ala Glu Ala Pro Leu 

iJb 140 

jeu Asp Asp Phe Val Met Ser Tyr Leu Phe Ala Gin Trp Arg His Asp 

Phe Val His Gly Trp He Lys Val Pro Val Thr His Glu Thr Gin oil 

Glu Cys Leu Gly Met Ala Val Leu Asp Met Met Arg He Ala Lys Glu 

185 190 
I*. Asp Gin Thr Pro Leu Ala Val Tyr Asn Ser Val Ser Tyr Lys Thr 

205 

Phe. Leu Pro Lys Cys Val Arg Ala Lys He Gin Asp Tyr His He Leu 

^" 220 
Thr Arg Lys Arg He Arg Tyr Arg Phe Arg Arg Phe lie Gin Gin Phe 

Ser Gin Cys Lys Ala Thr Ala Arg Asn Leu Lys Leu Lys Tyr Leu 11^ 

^ 50 255 
Asn Leu Glu Thr Leu Gin Ser Ala Phe Tyr Thr Glu Gin Phe Glu Val 

L ys Glu Ser Ala Arg Gly p ro Ser Gly Glu Glu He Phe Zl Thr He 

u 285 
He lie Thr Gly Asn Gly Gly He Gin Trp Ser Arg Gly Lys His Lys 

300 

Jlu Ser Glu Thr Leu Thr Glu Gin Asp Val Gin Leu Tyr Cys Asp P he 

315 320 
Pro Asp He Ile ^ Val Ser Lys ^ ^ ^ ^ ^ ^ ^ 

AS* Glu Ser Arg He Val Thr Val His Lys Gin Asp Gly Lys Z Leu 



345 350 
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Glu lie Glu Leu Ser Ser Leu Lys Glu Ala Leu Ser Phe Val Ser Leu 
355 360 365 

He Asp Gly Tyr Tyr Arg Leu Thr Ala Asp Ala His His Tyr Leu Cys 
370 375 380 

Lys Glu Val Ala Pro Pro Ala Val Leu Glu Asn He His Ser Asn Cvs 
385 390 395 400 

His Gly Pro lie Ser Met Asp Phe Ala He Ser Lys Leu Lys Lys Ala 
405 410 415 

Gly Asn Gin Thr Gly Leu Tyr Val Leu Arg Cys Ser Pro Lys Asp Phe 
420 425 430 

Asn Lys Tyr Phe Leu Thr Phe Ala Val Glu Arg Glu Asn Val He Glu 
435 440 445 

Tyr Lys His Cys Leu He Thr Lys Asn Glu Asn Gly Glu Tyr Asn Leu 
450 455 460 

Ser Gly Thr Lys Arg Asn Phe Ser Asn Leu Lys Asp Leu Leu Asn Cys 
465 470 475 480 

Tyr Gin Met Glu Thr Val Arg Ser Asp Ser He He Phe Gin Phe Thr 
485 490 495 

Lys Cys Cys Pro Pro Lys Pro Lys Asp Lys Ser Asn Leu Leu Val Phe 
500 505 510 

Arg Thr Asn Gly He Ser Asp Val Gin He Ser Pro Thr Leu Gin Arcz 
515 520 525 

His Asn Asn Val Asn Gin Met Val Phe His Lys He Arg Asn Glu Asp 
530 535 540 

Leu He Phe Asn Glu Ser Leu Gly Gin Gly Thr Phe Thr Lys He Phe 
545 550 555 560 

Lys Gly Val Arg Arg Glu Val Gly Asp Tyr Gly Gin Leu His Lys Thr 
565 570 * 575 

Glu Val Leu Leu Lys Val Leu Asp Lys Ala His Arg Asn Tyr Ser Glu 
580 585 590 

Ser Phe Phe Glu Ala Ala Ser Met Met Ser Gin Leu Ser His Lys His 
595 600 605 

Leu Val Leu Asn Tyr Gly Val Cys Val Cys Gly Glu Glu Asn He Leu 
610 615 620 

Val Gin Glu Phe Val Lys Phe Gly Ser Leu Asp Thr Tyr Leu Lys Lys' 
625 630 635 640 

Asn Lys Asn Ser He Asn He Leu Trp Lys Leu Gly Val Ala Lys Gin 
645 650 655 

Leu Ala Trp Ala Met His Phe Leu Glu Glu Lys Ser Leu He His Gly 
66 ° 665 670 

Asn Val Cys Ala Lys Asn He Leu Leu He Arg Glu Glu Asp Arq Ara 
67 5 680 685 

Thr Gly Asn Pro Pro Phe He Lys jJeu Ser Asp Pro Gly He Ser He 
690 695 700 
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Thr Val Leu Pro Lys Asp He Leu Gin Glu Arg He Pro Trp Val Pro 
705 710 71S 720 

Pro Glu Cys He Glu Asn Pro Lys Asn Leu Asn Leu Ala Thr Asp Lys 
725 730 73? Y 

Trp Ser Phe Gly Thr Thr Leu Trp Glu He Cys Ser Gly Gly Asp Lys 
740 745 750 

Pro Leu Ser Ala Leu Asp Ser Gin Arg Lys Leu Gin Phe Tyr Glu Asn 
755 760 7 6 5 ' P 

LyS 5™ Gln Pr ° Ala Pro Lys Trp Thr Glu Leu Ala Asri Leu He 

770 775 78Q 

Asn Asn Cys Met Asp Tyr Glu Pro Asp Phe Arg Pro Ala Phe Arg Ala 
785 790 795 3 eoo 

Val He Arg Asp Leu Asn Ser Leu Phe Thr Pro Asp Tyr Glu Leu Leu 
805 810 815 

Thr Glu Asn Asp Met Leu Pro Asn Met Arg He Gly Ala Leu Glv Phe 
820 825 8 3o 

Ser Gly Ala Phe Glu Asp Arg Asp Pro Thr Gin Phe Glu Glu Arg His 
835 840 845 

Leu Lys Phe Leu Gin Gin Leu Gly Lys Gly Asn Phe Gly Ser Val Glu 
850 855 860 

Met Cys Arg Tyr Asp Pro Leu Gin Asp Asn Thr Gly Glu Val Val Ala 
865 870 875 8 80 

Val Lys Lys Leu Gin His Ser Thr Glu Glu His Leu Arg Asp Phe Glu 
885 890 895 

Arg Glu He Glu He Leu Lys Ser Leu Gin His Asp Asn He Val Lys 
900 905 910 

Tyr Lys Gly Val Cys Tyr Ser Ala Gly Arg Arg Asn Leu Arg Leu He 
915 920 925 

Met fan ^ Pr ° Tyr 2l y Ser Leu Ar 9 As P T >- r Leu Gin Lys His 

" u 935 940 

Lys Glu Arg He Asp His Lys Lys Leu Leu Gin Tyr Thr Ser Gin He 

Cys Lys Gly Met Glu Tyr Leu Gly Thr Lys Arg Tyr lie His Arg Asp 
965 970 9?5 r 

Leu Ala Thr Arg Asn He Leu Val Glu Asn Glu Asn Arg Val Lys He 
980 985 99 0 

Gly Asp Phe Gly Leu Thr Lys Val Leu Pro Gin Asp Lys Glu Tyr Tyr 
995 1000 10 0S 

^ So 1 * 8 Pr ° Gly G iY c Ser Pr ° 116 Phe Tr P ^ Ala Pro Glu 

1015 1020 

Se^Leu Thr Glu Ser Lys Phe Ser Val Ala Ser Asp Val Trp Ser Phe 

1035 1040 

Gly Val Val Leu Tyr Glu Leu Phe .Thr Tyr He Glu Lys Ser Lys Ser 
1045 1050 !o 55 
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Pro Pro val Glu^ne Met Arg Met lie Giy Asn Asp Lys Gln Qla 

1065 1070 

Met He v«l Phe His Leu He Glu L eu Leu Lys Ser Asn Gly Arg w 

j-uao 1085 
Pro Ar^Pro Glu Gly ^ sp Qlu ^ 

1095 1100 
Cy^Trp Asn Asn Asn Val Ser Gin Arg Pro Ser Phe Arg Asp L eu Ser 

1115 1120 

Phe Gly Trp lie Lys Ser Gly Thr Val 
1125 

(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS ■ 

< A > LENGTH: 3429 base pairs 
« (B) TYPE: nucleic acid 

U3 < c > STRANDEDNESS : single 

kj (°) TOPOLOGY: linear 

S-J (ix) FEATURE: 

al (A) NAME /KEY : CDS 

g£ < B ) LOCATION: 1..3426 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO-10- 

S SS S S S S S? £ ~ 3S SS S S SE G ^ £ 
S S 5 E S a S 5E 5 S E K K JS 

S S S S S JS 25 2K 21? S S S S ffi £ « 
K S £ S s S JS- s K S S j2S 2S j» s= SE 

105 110 
■ LJ:> 140 



48 



96 



144 



192 



240 



288 



336 



384 



432 
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SjSEESE^SEJSSKSjlSSJSEK 
S S 2S S £ i£ £2 SK S £ S J£ ffi SK £2 ~ 
55 SS S? S E IS L T S S S E 2S £ E ffi S 22 



185 190 



22 §S 2gSI2 S 22 2S S E £ 22 S £ 



200 205 



s s sj s s 22 s s js s; g je s ss s 
s as? 22 a is je ss s 22 s s™ j» 

235 24 

22 22 £ ^ g £2 K 122 S iS E 2S S 22 52 



280 285 

5 S E S iS E fg S SI S 55 Si SJ SI? 

295 300 

S S? £n S JS £Z i°° S> T CCA GTT GTT 

305 ,7^ Ile Gln Tr P Ar S His Lys Pro Asn Val Val 

3X5 

2i 2S 22 22 S SS SS J» ffi S K S E E S SS 

360 365 

SfSKEESEEEKKKEESE 
£EESSEKE3SSSE2SSES3S 

395 400 

SSE£E££EE3SESS£E!SE 



480 



528 



576 



624 



672 



720 



768 



SSSEEffiEEiEEiSJSESEEE •» 

265 270 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1248 



410 415 
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CCC CCG TTG ATC GTC CAC AAC ATA CAG AAT GGC TGT CAT GGT CCA ATC 
Pro Pro Leu lie Val His Asn lie Gin Asn Gly Cys hYs Sly lie 

20 4 25 43 0 

TGT ACA GAA TAG GCC ATC AAT AAA TTG CGG CAA GAA GGA AGC PAP rar 
Cys Thr Glu Tyr Ala He Asn Lys Leu Arg Gin Glu g?J Ser Glu Glu 

440 445 

GGG ATG TAC GTG CTG AGG TGG AGC TGC ACC GAC TTT GAC AAC ATC OTP 
Gly Met Tyr Val Leu Arg Trp Ser Cys Thr Asp Phe J£l J£ 2S 

■*3u 455 



460 



mJ? ^ S T ? AC ° ^ TTT GAG ^ TCT Q AG CAG GTG CAG GGT GCC CAG 
Met Thr Val Thr Cys Phe Glu Lys Ser Glu Gin Val Gin clj 

470 475 480 

^ G ^ G ok C ?* G AAC TTT CAG ATC GAG GTG CAG AAG GGC CGC TAC ACT 
Lys Gin Phe Lys Asn Phe Gin lie Glu Val Gin Lys Gly Arg Tyr Ser 
485 490 4 | 5 



CTG CAC GGT TCG GAC CGC AGC TTC CCC AGC TTG GGA GAC CTC ATG AGP 
Leu m. Gly Ser Asp Arg Ser Phe Pro Ser Leu Gly Asp Leu Met ter 

Sis f5 G ^ G ^° A T° CTG CGC ACG ™ C A TC AGC TTC ATG CTA 

His Leu Lys Lys Gin He Leu Arg Thr Asp Asn lie Ser Phe Met Leu 

3" 520 



1296 



1344 



1392 



1440 



1488 



1536 



1584 



AAA CGC TGC TGC CAG CCC AAG CCC CGA GAA ATC TCC AAC CTG CTG GTC i 
Lys Arg Cys Cys Gin Pro Lys Pro Arg Glu He Ser "u Leu vll ^ 

^ U "5 540 



1680 



1776 



1824 



GCT ACT AAG AAA GCC CAG GAG TGG CAG CCC GTC TAC CCC ATG APP pap 
Ala Thr Lys Lys Ala Gin Glu Trp Gin Pro Val £r Pro Me£ ter Gin 

550 555 

ss k s ss ss s 25 ss ss ss ss ss a; ss as — 

5 57 0 575 

2 T r S S S SS 3S ffi £ E S S£ SS SS? S» 
S5 SS 2S SS Si 3J K E Si SS £ K S S S3 JS 
SS & SS S SS ss s as iss SS S E SS S SS SS 

ss si s s ss? ss? j- as 2? e as S as s ss §s 
ss s?s ss ss ss S s as? ss ss ss 

645 S5 0 GS5 

S S3 ss s s? s ss ss ss ss s as ss ^ s ss 

665 

S5S££S3JSS-SSS2S2S:SS2SKK 

680 



1872 



1920 



1968 



2016 



2064 
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S 2 a a = a g j- ~ - « „ _ jj. a „ 

ACT AAA AAC CTC CTC PTr r-r^ ^ m 

- ... ^ ^ s s S a a ffi « K « ™ « 

£ E S a a s « « « ™ Ico s „ gtc „ Z 

725 y ^ Pro He Thr Val Leu Ser 

a a a a s a a s a a s s a a a a 

SS 2 P C E JS JS S E S? S S a £ S £ S SJ 

s s a a a s s 5s 2 a a s a a % a 
a s a s a a a a a a a a a a a a 
a a a a a a a a s a a a a a a a 
a a a a a a a a a a a s s a £ a 

830 

- a a a a a a a a a s a a a a a 

AAC 845 

- a a s a a a a s a a a a a a a 
1 -a -a a a « s $ a s ss k a a 
55 a a a a a a a s a a a a s a a 
a = a a a a a a a a s s a a 5 a 

910 

asasaaaaaaaasaaa " 
«S ffi 55saaaaaasaasa 
Ssaaaaaaaaaaaaaa 



2112 
2160 
2208 
2256 
*23 04 
2352 
2400 
2448 
2496 
2544 
2592 
2640 
2688 
2736 
2784 

2832 

* 

2880 



955 

960 



i 
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AAC AAA ATA AAC CTC AAA CAG GAG CTA AAA TAT GCC GTT GAG ATT TOT 
Asn Lys He Asn Leu Lys Gin Gin Leu Lys Tyr Ala Val G^n gs 928 



970 975 



AAG GGG ATG GAC TAT TTG GGT TCT CGG CAA TAC GTT CAC CGG GAC TTT 
Lys Gly Met Asp Tyr Leu Gly Ser Arg Gin Tyr Val ™ S 



990 



GCA GCA AGA AAT GTC CTT GTT GAG ACT GAA CAC CAA GTG AAA ATT GGA 
Ala Ala Arg Asn Val Leu Val Glu Ser Glu His SK S2 i£ S £J 

1000 1005 

ll C ^ P A A S° *** GCA ATT GAA ACC °AT AAG GAG TAT TAC ACC 
Asp Phe Gly Leu Thr Lys Ala lia Glu Thr Asp Lys Glu ™ J£ 

- LUlb 1020 



1055 



2976 



3024 



3072 



3120 



GTC AAG GAT GAC CGG GAC AGC CCT GTG TTT TGG TAT GCT CCA GAA TGT 
ValLye Asp Asp Arg As^Ser Pro Val Phe Trp^Tyr K £J Cys 

TTA ATG CAA TCT AAA TTT TAT ATT GCC TCT GAC GTC TGG TCT TTT or a 
w Leu Met Gin Ser Lys Phe Tyr He Ala Ser Asp VaT £J 

.?5 iU ^ i 1050 



GTC ACT CTG CAT GAG CTG CTG ACT TAC TGT GAT TCA GAT TCT AGT CCC 
Val Thr Leu Hx. Glu Leu Leu Thr Tyr Cys Asp SeV Sr Jer PrS 321S 

1065 1070 

s s s s s e ™ £SS s s s: S£SE SS S »" 

SE £5 S ?S i£ £2 £ s; S - «- « « 

1U " 1100 
Pr5 Pro ^ ^ S£ GA I S AG ™* ™ ATG AGA AAA TGC TGG 



3312 



3360 



S5P „ „ c,. p„ A.p 5iu vai sr si «« S 5i SZ £ 

1115 1120 

si s si s s is s js s s; as s s sk sj 3408 

1125 H30 1135 y 

TTT GAA GCA CTT TTA AAA TAA 

Phe Glu Ala Leu Leu Lys 342 9 

1140 

(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS* 

(A) LENGTH: 1142 amino 'acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ * ID NO: 11: 

Met Ala Phe Cys Ala Lys Met Arg Ser Ser Lys Lys Thr Glu Val Asn 

5 ,10 15 

Leu Glu Ala Pro Glu Pro Gly Val Glu Val He Phe Tyr Leu Ser Asp 



30 



1 
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Arg Glu Pro Leu Arg Leu Gly Ser Gly Glu Tyr Thr Ala Glu Glu Leu 

40 45 
Cys lie Arg Ala Ala Gin Ala Cys Arg He Ser Pro Leu Cys His Asn 

55 60 
Leu Phe Ala Leu Tyr Asp Glu Asn Thr Lys Leu Trp Tyr Ala Pro Asn 

Arg Thr He Thr Val Asp Asp Lys Met Ser Leu Arg Leu His Tyr Arg 

Met Arg Phe Tyr Phe Thr Asn Trp His Gly Thr Asn Asp Asn Gl^ Gin 

105 110 

Ser Val Trp Arg His Ser Pro Lys Lys Gin Lys Asn Gly Tyr Glu Lys 

120 125 

Lys Lys lie Pro Asp Ala Thr Pro Leu Leu Asp Ala Ser Ser Leu Glu 



125 

Pro Leu Leu Asp Ala 
135 P 140 

Tyr Leu Phe Ala Gin Gly Gin Tyr Asp Leu Val Lys Cys Leu Ala Pro 

155 160 
He Arg Asp Pro Lys Thr Glu Gin Asp Gly His Asp lie G lu Asn Glu 



170 



175 



Cys Leu Gly Met Ala Val Leu Ala lie Ser His Tyr Ala Met Met Lys 

Lys Met Gin Leu Pro Glu Leu Pro Lys Asp He Ser Tyr Lys Arg Tyr 

200 205 

He Pro Glu Thr Leu Asn Lys Ser He Aro n r, a™ * 

210 g Gin Ar S Asn Leu Leu Thr 

220 

Arg Met Arg lie Asn Asn Val Phe Lys Asp Phe Leu Lys Glu Phe Asn 

Asn Lys Thr lie Cys Asp Ser Ser Val Ser Thr His Asp Leu Lys V^ 

250 255 
Lys Tyr Leu Ala Thr Leu Glu Thr Leu Thr Lys His Tyr Gly Ala Glu 

^65 270 
He Phe Glu Thr Ser Met Leu Leu He Ser Ser Glu Asn Glu Met Asn 

"° 285 
Trp Phe His Ser Asn Asp Gly Gly Asn Val Leu Tyr Tyr Glu Val Met 

ZB * 300 
Val Thr Gly Asn Leu Gly He Gin Trp Arg His Lys Pro Asn Val Val 

Ser Val Glu Lys Glu Lys Asn Lys Leu Lys Arg Lys Lys Leu Glu Z 

Lys Asp Lys Lys Asp Glu Glu Lys Asn Lys He Arg Glu Glu Trp Asn 

345 350 
Asn Phe Ser Phe Phe Pro Glu lie Thr His He Val He Lys Glu Ser 

360 365 

Val Val ser He Asn Lys Gin Asp Asn Lys Lys Met Glu Leu Lys Leu 

J /b inn 



III H±S G1U G1U ^ ^r Phe Val Ser Leu Val Asp Gly Tyr 

395 400 
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Phe Arg Leu Thr Ala Asp Ala His His Tyr Leu Cys Thr Asp Val Ala 

Pro Pro Leu lie Val His Asn He Gin Asn Gly Cys His Gly Pro He 

425 430 

Cys Thr Glu Tyr Ala He Asn Lys Leu Arg Gin Glu Gly Ser Glu Glu 
Gly Met Tyr Val Leu Arg Trp Ser Cys Thr Asp Phe Asp Asn He Leu 



Met Thr Val Thr Cys Phe Glu Lys Ser Glu Gin Val Gin Gly Ala Gin 

475 480 

Lys Gin Phe Lys Asn Phe Gin He Glu Val Gin Lys Gly Arg Tyr Ser 

490 495 

Leu His Gly ser Asp Arg Ser Phe Pro Ser Leu Gly Asp Leu Met Ser 

505 510 
His Leu Lys Lys Gin He Leu Arg Thr Asp Asn He Ser Phe Met Leu 

520 525 
Lys Arg cys Cys Gin Pro Lys Pro Arg Glu He Ser Asn Leu Leu Val 



535 540 
Ala Thr Lys Lys Ala Gin Glu Trp Gin Pro Val Tyr Pro Met Ser Gin 

550 55 5 560 



Leu Ser Phe Asp Arg H e Leu Lys Lys Asp Leu Val Gin Gly Glu His 
65 570 S75 

Leu Gly Arg Gly Thr Arg Thr His lie Tyr Ser Gly Thr Leu Met Asp 

585 

Tyr Lys Asp Asp Glu Gly Thr Ser Glu Glu Lys Lys He Lys Val lie 

600 605 

Leu Lys Val Leu Asp Pro Ser His Arg Asp He Ser Leu Ala Phe Phe 

615 620 
Glu Ala Ala Ser Met Met Arg Gin Val Ser His Lys His He Val Tyr 

Leu Tyr Gly Val Cys Val Arg Asp Val Glu Asn He Met Val Glu Glu 

650 655 
Phe Val Glu Gly Gly Pro Leu Asp Leu Phe Met His Arg Lys Ser Asp 

665 670 

Val Leu Thr Thr Pro Trp Lys Phe Lys Val Ala Lys Gin Leu Ala Ser 

680 

Ala Leu Ser Tyr Leu Glu Asp Lys Asp Leu Val His Gly Asn Val Cys 

695 700 
Thr Lys Asn Leu Leu Leu Ala Arg Glu Gly lie Asp Ser Glu Cys Gly 



720 



Pro Phe He Lys Leu Ser Asp Pro Gly lie Pro He Thr Val Leu Ser 



730 



735 



Arg Gin Glu Cys H e Glu Arg He Pro Trp He Ala Pro Glu Cys Val 



750 
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Glu Asp Ser Lys Asn Leu Ser Val Ala Ala Asp Lys Trp Ser Ph e Gl y 
Thr Thr Leu Trp Gl u Ile cy S ^ ^ Gly ^ ^ ^ ^ ^ ^ 

Lys Thr Leu lie Glu Lys Glu Ar g Phe Tyr Glu Ser A rg Cys Ar g Pro 

Val Thr Pro Ser Cys Lys Glu Leu Ala Asp Leu Met Thr Ar g Cys Zl 

810 815 
Asn Tyr Asp Pro Asn Gin Ar g Pro Phe Phe Ar g Ala He Met Ar g Asp 

825 830 
He Asn Lys Leu Glu Glu Gin Asn Pro Asp He Val Ser Ar g Lys Lys 

845 



Asn Gin Pro Thr Glu Val Asp Pro Thr His Phe Glu Lys Arg Phe Leu 

" b 860 
Lys Arg He Arg Asp Leu Gly Glu Gly His Phe Gly Lys Val Glu Leu 

Cys Ar g Tyr Asp Pro Glu Asp Asn Thr Gly Glu Gin Val Ala Val Lys 



890 895 



Ser Leu Lys Pro Glu Ser Gly Gly Asn His He Ala Asp Leu Lys Lys 



910 



Glu He oi» He Leu Arg Asn Leu Tyr His Glu Asn He Val Lys Tyr 

Lys Gly He Cys Thr Glu Asp Gly Gly Asn Gly He Lys Leu He Met 

y " 940 

sis ^ fsl L6U G1U J£ Leu Pro Lys Asn Lys 

Asn Lys He Asn Leu Lys Gin Gin Leu Lys Tyr Ala Val Gin He ^ 

970 975 
Lys Gly Met Asp Tyr Leu Gly Ser Arg Gin Tyr Val His Ar g Asp Leu 



985 990 



Ala Ala Arg Asn Val Leu Val oiuSer Glu His Gin Val Lys He Gly 

iooo 1005 * 



Asp Ph^Gly Leu Thr Lys Ala Ue Glu Thr Asp Lys Glu Tyr Tyr Thr 

J - 015 1020 

val^ys Asp Asp Arg Asp^er Pro Val Phe Trp Tyr Ala Pro Glu Cys 

1035 104( 
- H* am S*. Uy.n, ^ „. Ala jjj „ wl Ttp s „ 

1050 1055 

Val Thr Leu His Glu Leu Leu Thr IVr Cve to q P r a . o ~ 

1065 1070 
«et Ala LeuPhe Leu Lys Met lie Gly Pro Thr His Gly Gin Met Thr 

1080 1085 

l^o* 19 Val Asn *£ 5 *~*.*f Olu Gly Lys Arg Leu Pro Cys 

1095 1100 * 
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Pro Pro Asn Cys Pro Asp Glu Val Tyr Gin Leu Met Arg Lys Cys Trp 

1110 HIS 

Glu Phe Gin Pro Ser Asn Arg Thr Ser Phe Gin Asn Leu He Glu Gly 
H25 H30 1135 

Phe Glu Ala Leu Leu Lys 
1140 

(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3561 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ix) FEATURE: 

(A) NAME /KEY: CDS 

(B) LOCATION: 1..3561 



< xi > SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

% SI? £ CT ? TG CGC CAC TGG GGG ATG GCC AGG GGC ACT AAG CCC GTT GGG 

t£j Met Pro Leu Arg His Trp Gly Met Ala Arg Gly Ser Lys Pro Val oty 

m 5 10 is 

^ S?° CCC ATG ° CT GCC ATG 000 C TG AAG GTG CTT CTG 

Asp Gly Ala Gin Pro Met Ala Ala Met Gly Gly Leu Lys Val Leu 2S 

CS5 25 30 

$ CAC TGG GCT GGT CCA GGC GGC GGG GAG CCC TGG GTC ACT TTC AGT GAP 

^ His Trp Ala Gly Pro Gly Gly Gly Glu Pro Trp Val Thr Phe sS ofu 

M 35 40 45 

.Si 

$ TCA TCG CTG ACA GCT GAG GAA GTC TGC ATC CAC ATT GCA CAT AAA CTT 

yS Ser Ser Leu Thr Ala Glu Glu Val Cys lie His He Si Lys* Val 

55 60 

GGT ATC ACT CCT CCT TGC TTC AAT CTC TTT GCC CTC TTC GAT GCT CAP 
Gly lie Thr Pro Pro Cys Phe Asn Leu Phe Ala Leu Phe £J 111 Sn 

70 75 80 

Sa Sn* vll £S llf, P CC ^° ^ C ATC CTA ®S ATC CCC AGA GAT 

Ala Gin Val Trp Leu Pro Pro Asn His lie Leu Glu lie Pro Arg Asp 



90 



95 



GCA AGC CTG ATG CTA TAT TTC CGC ATA AGG TTT TAT TTC CGG AAC top 
Ala Ser Leu Met Leu Tyr Phe Arg lie Arg Phe Tyr pSe J£ ten 



110 



CAT GGC ATG AAT CCT CGG GAA CCG GCT GTG TAC CGT TGT GGG CCC CPA 
Hx. Gly Met Asn Pro Arg Glu Pro Ala Val Tyr Sg gs Sy to 

120 125 

^ A u C ^ GCA TCC TCA GAT CAG ACA GCA CAG GGG ATG CAA CTC PTP 
Gly Thr Glu Ala Ser Ser Asp Gin Thr Ala Gin Sy S SJ 25 22 

135 140 

GAC CCA GCC TCA TTT GAG TAC CTC TTT GAG CAG GGC AAG CAT PAr ttt 
ABP Pro Ala Ser Phe Glu Tyr Leu Phe Glu £n £s £s GlS S 

150 155 160 

vS A^n T C S*? ^ TCA 0X0 TGG GAG CTC TCG ACC GAG GAG GAG ATC 
Val Asn Asp Val Ala Ser Leu Trp Glu Leu Ser Thr Glu Glu Glu lie 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



170 175 
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CAC CAC TTT AAG AAT GAG AGC CTG GGC ATG GCC TTT CTG CAC CTC TGT 
His His Phe Lys Asn Glu Ser Leu Gly Met Ala Phe Leu His Leu 

180 18 5 1 



576 



190 



CAC CTC GOT CTC CGC CAT GGC ATC CCC CTG GAG GAG GTG GCC AAG AAG 
His Leu Ala Leu Arg His Gly He Pro Leu Glu Glu Val Ala lJs £Js 
195 200 205 

ACC AGC TTC AAG GAC TGC ATC CCG CGC TCC TTC CGC CGG CAT ATC CGG 
Thr Ser Phe Lys Asp Cys lie Pro Arg Ser Phe Arg hTs lie iSJ 

S™* pAC AGC GCC CTG ACC CGG CTG CGC CTT CGG AAC GTC TTC CGC AGG 
Gin His Ser Ala Leu Thr Arg Leu Arg Leu Arg Asn Val Phe Arg j£S 
5 230 235 ^ 

TTC CTG CGG GAC TTC CAG CCG GGC CGA CTC TCC CAG CAG ATG GTC ATG 
Phe Leu Arg Asp Phe Gin Pro Gly Arg Leu Ser Gin Gin Met Val Met 
245 250 255 

vJ? £ AC P A G ?° ACA 010 GAG CGG CT G GCA CCC CGC TTC GGC ACA 

Val Lys Tyr Leu Ala Thr Leu Glu Arg Leu Ala Pro Arg Phe ciy i£ 
260 265 270 

GAG CGT GTG CCC GTG TGC CAC CTG AGG CTG CTG GCC CAG GCC GAG GGG 
Glu Arg Val Pro Val Cys His Leu Arg Leu Leu Ala Gin Ala Glu Gly 
275 280 285 y 

GAG CCC TGC TAC ATC CGG GAC AGT GGG GTG GCC CCT ACA GAC CCT GCC 
Glu Pro Cys Tyr He Arg Asp Ser Gly Val Ala Pro T^ Asp Pro Sy 

295 300 

CCT GAG TCT GOT GCT GGG CCC CCA ACC CAC GAG GTG CTG GTG ACA GGC 
Pro Glu Ser Ala Ala Gly Pro Pro Thr His Glu Val Leu Val tS Sy 

310 3J -5 320 

ACT GOT GGC ATC CAG TGG TGG CCA GTA GAG GAG GAG GTG AAC AAG GAG 
Thr Gly Gly He Gin Trp Trp Pro Val Glu Glu Glu Val itn L^s Glu 
325 33 0 3 | 5 

Su AGT G ?° AGC AGT 000 A °G AAC CCC CAA GCC AGC CTG TTT 

Glu Gly Ser Ser Gly Ser Ser Gly Arg Asn Pro Gin Ala Ser Leu Phe 
J4U 345 350 

GGG AAG AAG GCC AAG GCT CAC AAG GCA TTC GGC CAG CCG GCA GAC AGC 
Gly Lys Lys Ala Lys Ala His Lys Ala Phe Gly Gin SS £J 

360 365 

P^o f** S AG CTG ^ GCC TAC TTC TGT GAC TTC CGG GAC ATC ACC 

Pro Arg Glu Pro Leu Trp Ala Tyr Phe Cys Asp Phe Arg Sp S J£ 

375 380 
CAC GTG GTG CTG AAA GAG CAC TGT GTC AGC ATC CAP ran nun n*r* 

3 val val ^ Lys ;s His 078 val s " J ^ ^ s » s p ™ 

395 400 

^ T^S 5™ GAG CTG AGC TTG CCT TCC CGG GCT GCG GCG CTG TCC TTC l24fl 
Lys Cys Leu Glu Leu Ser Leu Pro Ser Arg Ala Ala Ala Leu Ser p£e 
405 410 415 

GTG TCG CTG GTC GAC GGC TAT TTC CGC CTG ACG GCC GAC TCC AGC CAC 
Val Ser Leu Val Asp Gly Tyr Phe Arg Leu Thr Ala Sp S £ Sts 



425 



430 



TAC CTG TGC CAC GAG GTG GCT CCC CCA CGG CTG GTG ATG AGC ATT cnc 
Tyr Leu Cys His Glu Val Ala Pro Pro Arg Su 22 ™ J£ J£ £J 

J 3 440 445 3 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



1296 



1344 



* 
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GAT GGG ATC CAC GGA CCC CTG CTG GAG CCA TTT GTG CAG GCC AAG CTG 
Asp Gly He His Gly Pro Leu Leu Glu Pro Phe Val Gin Ala Lys Leu 
450 455 460 

CGG CCC GAG GAC GGC CTG TAC CTC ATT CAC TGG AGC ACC AGC CAC CCC 
Arg Pro Glu Asp Gly Leu Tyr Leu He His Trp Ser Thr Ser His Pro 
465 470 47S 4 8 o 

TAC CGC CTG ATC CTC ACA GTG GCC CAG CGT AGC CAG GCA CCA GAC GGC 
Tyr Arg Leu He Leu Thr Val Ala Gin Arg Ser Gin Ala Pro Asp Gly 
48 5 490 495 

mI? o GC r TG CGG CTC CGA ^ TTC CCC ATT GAG CAG CAG GAC GGG 

Met Gin Ser Leu Arg Leu Arg Lys Phe Pro He Glu Gin Gin Asp Glv 
500 505 510 ' 

GCC TTC GTG CTG GAG GGC TGG GGC CGG TCC TTC CCC AGC GTT CGG GAA 
Ala Phe Val Leu Glu Gly Trp Gly Arg Ser Phe Pro Ser Val Arg Glu 
515 520 525 

CTT GGG GCT GCC TTG CAG GGC TGC TTG CTG AGG GCC GGG GAT GAC TGC 
Leu Gly Ala Ala Leu Gin Gly Cys Leu Leu Arg Ala Gly Asp Asp Cys 
530 535 540 

TTC TCT CTG CGT CGC TGT TGC CTG CCC CAA CCA GGA GAA ACC TCC AAT 
Phe Ser Leu Arg Arg Cys Cys Leu Pro Gin Pro Gly Glu Thr Ser Asn 
545 550 555 560 

CTC ATC ATC ATG CGG GGG GCT CGG GCC AGC CCC AGG ACA CTC AAC CTC 
Leu He He Met Arg Gly Ala Arg Ala Ser Pro Arg Thr Leu Asn Leu 
565 570 575 

AGC CAG CTC AGC TTC CAC CGG GTT GAC CAG AAG GAG ATC ACC CAG CTG 
Ser Gin Leu Ser Phe His Arg Val Asp Gin Lys Glu He Thr Gin Leu 
580 585 5go 

TCC CAC TTG GGC CAG GGC ACA AGG ACC AAC GTG TAT GAG GGC CGC CTG 
Ser His Leu Gly Gin Gly Thr Arg Thr Asn Val Tyr Glu Gly Arg Leu 
595 600 605 

CGA GTG GAG GGC AGC GGG GAC CCT GAG GAG GGC AAG ATG GAT GAC GAG 
Arg Val Glu Gly Ser Gly Asp Pro Glu Glu Gly Lys Met Asp Sp SS 

bj-u 615 620 

GAC CCC CTC GTG CCT GGC AGG GAC CGT GGG CAG GAG CTA CGA GTG GTG 
Asp Pro Leu Val Pro Gly Arg Asp Arg Gly Gin Glu Leu Arg Val Val 
5 630 635 640 

CTC AAA GTG CTG GAC CCT AGT CAC CAT GAC ATC GCC CTG GCC TTC TAC 
Leu Lys Val Leu Asp Pro Ser His His Asp He Ala Leu Ala Phe ^ 
645 650 655 

^ G ^ GCC AGC CTC ATG AGC CAG GTC TCC CAC ACG CAC CTG GCC TTC 
Glu Thr Ala Ser Leu Met Ser Gin Val Ser His Thr His Leu Ala p£e 
660 665 670 

SS St« £? C 2*? ^ GT GT ? CGC 000 CCT GAA AAT AGC ATG GTG ACA GAG 
Val Hxs Gly Val Cys Val Arg Gly Pro Glu Asn Ser Met Val Thr Glu 
675 680 685 

S2 S2 ?f ^CC CTG GAT GTG TOG CTG CGG AGG GAG CGG GGC 

Tyr Val Glu Hxs Gly Pro Leu Asp Val Trp Leu Arg Arg Glu Arg Gly 
oyu 695 700 

CAT GTG CCC ATG GCT TGG AAG ATG GTG GTG GCC CAG CAG CTG GCC AGC 
Hxs Val Pro Met Ala Trp Lys Met Val Val Ala Gin Gin Leu Ala ter 

710 7 2 o 



1392 



1440 



1488 



1536 



0.584 



1632 



1680 



1728 



1776 



1824 



1872 



1920 



1968 



2016 



2064 



2112 



2160 
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GCC CTC AGC TAC CTG GAG AAC AAG AAC CTG GTT CAT GGT AAT GTG TGT 22 08 

Ala Leu Ser Tyr Leu Glu Asn Lys Asn Leu Val His Gly Asn Val Cys 
725 730 735 

GGC CGG AAC ATC CTG CTG GCC CGG CTG GGG TTG GCA GAG GGC ACC AGC 2256 
Gly Arg Asn lie Leu Leu Ala Arg Leu Gly Leu Ala Glu Gly Thr Ser 
740 745 750 

CCC TTC ATC AAG CTG AGT GAT CCT GGC GTG GGC CTG GGC GCC CTC TCC 23 04 

Pro Phe lie Lys Leu Ser Asp Pro Gly Val Gly Leu Gly Ala Leu Ser 
755 760 765 

AGG GAG GAG CGG GTG GAG AGG ATC CCC TGG CTG GCC CCC GAA TGC CTA 23 52 

Arg Glu Glu Arg Val Glu Arg lie Pro Trp Leu Ala Pro Glu Cys Leu 
770 775 780 

CCA GGT GGG GCC AAC AGC CTA AGC ACC GCC ATG GAC AAG TGG GGG TTT ^4 00 

Pro Gly Gly Ala Asn Ser Leu Ser Thr Ala Met Asp Lys Trp Gly Phe 
785 790 795 800 

GGC GCC ACC CTC CTG GAG ATC TGC TTT GAC GGA GAG GCC CCT CTG CAG 244 8 

Gly Ala Thr Leu Leu Glu lie Cys Phe Asp Gly Glu Ala Pro Leu Gin 
805 810 815 

AGC CGC AGT CCC TCC GAG AAG GAG CAT TTC TAC CAG AGG CAG CAC CGG 24 96 

Ser Arg Ser Pro Ser Glu Lys Glu His Phe Tyr Gin Arg Gin His Arg 
820 825 830 

CTG CCC GAG CCC TCC TGC CCA CAG CTG GCC ACA CTC ACC AGC CAG TGT 2 544 

Leu Pro Glu Pro Ser Cys Pro Gin Leu Ala Thr Leu Thr Ser Gin Cys 
835 840 845 

CTG ACC TAT GAG CCA ACC CAG AGG CCA TCA TTC CGC ACC ATC CTG CGT 2592 
Leu Thr Tyr Glu Pro Thr Gin Arg Pro Ser Phe Arg Thr lie Leu Arg 
850 855 860 

GAC CTC ACC CGC GTG CAG CCC CAC AAT CTT GCT GAC GTC TTG ACT GTG 2 64 0 

Asp Leu Thr Arg Val Gin Pro His Asn Leu Ala Asp Val Leu Thr Val 
865 870 875 880 

AAC CGG GAC TCA CCG GCC GTC GGA CCT ACT ACT TTC CAC AAG CGC TAT 2 688 

Asn Arg Asp Ser Pro Ala Val Gly Pro Thr Thr Phe His Lys Arg Tyr 
885 890 895 

TTG AAA AAG ATC CGA GAT CTG GGC GAG GGT CAC TTC GGC AAG GTC AGC 273 6 

Leu Lys Lys lie Arg Asp Leu Gly Glu Gly His Phe Gly Lys Val Ser 
900 905 910 

TTG TAC TGC TAC GAT CCG ACC AAC GAC GGC ACT GGC GAG ATG GTG GCG 2784 
Leu Tyr Cys Tyr Asp Pro Thr Asn Asp Gly Thr Gly Glu Met Val Ala 
915 920 925 

GTG AAA GCC CTC AAG GCA GAC TGC GGC CCC CAG CAC CGC TCG GGC TGG 2 83 2 

Val Lys Ala Leu Lys Ala Asp Cys Gly Pro Gin His Arg Ser Gly Trp 
930 935 940 

AAG CAG GAG ATT GAC ATT CTG CGC ACG CTC TAC CAC GAG- CAC ATC ATC 2880 
Lys Gin Glu lie Asp lie Leu Arg Thr Leu Tyr His Glu His He He 
9*5 950 955 960 

AAG TAC AAG GGC TGC TGC GAG GAC CAA GGC GAG AAG TCG CTG CAG CTG 2928 
Lys Tyr Lys Gly Cys Cys Glu Asp Gin Gly Glu Lys Ser Leu Gin Leu 
965 970 975 

GTC ATG GAG TAC GTG CCC CTG GGC AGC CTC CGA GAC TAC CTG CCC CGG 2976 
Val Met Glu Tyr Val Pro Leu Gly Ser Leu Arg Asp Tyr Leu Pro Arg 
980 985 990 
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as Ksss s as ss ss ss s as as s gs 

as g? s s s; ss as S°SK 2S ss ?£ ~ » ~ - 

K S SS SS SS 22 2S JiS 2? J- SS°?I? £S SS S? 



1040 



2S SS SS Si SS SS SS SSS Si S? SS SS g? SS SS 

1045 1050 a 



1055 



ss ss as 55 sss jss ss ssss gs g? s s as gs 

SS £S Kg? £S SS SS gj SS E JS SS 5 2S SSS 



3024 



3072 



3120 



3168 



'3216 



3264 



3312 



3360 



3456 



3504 



ssss gs ss ss sjs as gs ss sss o jss as sss sss 
s s ^ ss ss as s s as sr s as °ss as sz ?s 
ss ss js ss gas ss sss a; s aTas ss ss ssi s7 

1125 H30 1135 

sss ss ss gs;ss gs as 55 ss as sss sis ^s ss gs ss 

1145 1150 

as s as s sss ss ss ssiss ss as ss ss ssss 
ss s s ss si as as ss ss as as ss » ~ ?s ss »» 

1175 1180 

AGC GTG TGC 

Ser Val Cys 3561 
1185 

(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS * 

(A) LENGTH: 1187 amino "acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:13: 

Met Pro Leu Arg His Trp Gly Met Ala Arg Gly Ser Lys Pro Val Gly 
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Asp Gly Ala Gin 
20 

His Trp Ala Gly 
35 

Ser Ser Leu Thr 
50 

Gly He Thr Pro 
65 

Ala Gin Val Trp 



Ala Ser Leu Met 
100 

His Gly Met Asn 
115 

Gly Thr Glu Ala 
130 

Asp Pro Ala Ser 
145 

Val Asn Asp Val 



His His Phe Lys 
180 

His Leu Ala Leu 
195 

Thr Ser Phe Lys 
210 

Gin His Ser Ala 
225 

Phe Leu Arg Asp 



Pro Met Ala Ala Met Gly Gly Leu Lys Val Leu Leu 

^ 30 
Pro Gly Gly Gly Glu p ro Trp ^ Thr ^ ^ 

* u 45 

Ala Glu Glu Val Cys He His He Ala His Lys Val 

" 60 

Pro Cys Phe Asn Leu Phe Ala Leu Phe Asp Ala Gin 

Leu Pro Pro Asn His lie Leu Glu He Pro Arg Asp 

y0 95 
Leu T y r Phe Arg lie Arg Phe Tyr Phe Arg Asn Trp 

XUb 110 

Pro Arg Glu Pro Ala Val Tyr Arg Cys Gly Pro Pro 

125 

Ser Ser Asp Gin Thr Ala Gin Gly Met Gin Leu Leu 
XJ;> 140 

Phe Glu Tyr Leu Phe Glu Gin Gly Lys His Glu P he 

155 160 
Ala Ser Leu Trp Glu Leu Ser Thr Glu Glu Glu He 

170 1?5 

Asn Glu Ser Leu Gly Met Ala Phe Leu His Leu Cys 

185 190 
Arg His Gly lie Pro Leu Glu Glu Val Ala Lys Lys 

Asp Cys lie Pro Arg Ser Phe Arg Arg His He Arg 

220 y 

Leu Thr Arg Leu Arg Leu Arg Asn Val Phe Arg Arg 

Phe Gin Pro Gly Arg Leu Ser Gin Gin Met Val Met 

255 



Val Lys 

Glu Arg 

Glu Pro 
290 

Pro Glu 
305 

Thr Gly 
Glu Gly 
Gly Lys 



Tyr Leu 
260 

Val Pro 
275 

Cys Tyr 
Ser Ala 
Gly He 



Ala Thr 
Val Cys 
He Arg 



Ala Gly 
310 

Gin Trp 
325 



Ser Ser 
340 



Lys Ala 
355 



Gly Ser 
Lys Ala 



Leu Glu Arg Leu Ala Pro 
265 

His Leu Arg Leu Leu Ala 
280 

Asp Ser Gly Val Ala Pro 
295 300 

Pro Pro Thr His Glu Val 
315 

Trp Pro Val Glu Glu Glu 
330 

Ser Gly Arg Asn Pro Gin 
345 



Arg Phe 
270 



Gly Thr 
Glu Gly 
Thr Asp Pro Gly 



Gin Ala 
285 



Leu Val 



Val Asn 



Ala Ser 
350 



His Lys Ala Phe Gly Gin 
360 ' * 



Pro Ala 
365 



Thr Gly 
320 

Lys Glu 
335 

Leu Phe 
Asp Arg 
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Pro Arg Glu Pro Leu Trp Ala Tyr Phe Cys Asp Phe Arg Asp He Thr 



380 



His Val val Leu Lys Glu His Cys Val Ser lie His Arg Gin Asp Asn 
J8b 390 395 400 

Lys Cys Leu Glu Leu Ser Leu Pro Ser Arg Ala Ala Ala Leu Ser Phe 
405 410 415 

Val Ser Leu Val Asp Gly Tyr Phe Arg Leu Thr Ala Asp Ser Ser His 
420 425 4 3o 

Tyr Leu Cys His. Glu Val Ala Pro Pro Arg Leu Val Met Ser He Arg 
435 440 445 a 

Asp Gly He His Gly Pro Leu Leu Glu Pro Phe Val Gin Ala Lys Leu 

Arg Pro Glu Asp Gly Leu Tyr Leu lie His Trp Ser Thr Ser His Pro 

470 475 4 8 o 

Tyr Arg Leu He Leu Thr Val Ala Gin Arg Ser Gin Ala Pro Asp Gly 
48 5 490 495 r 

Met Gin Ser Leu Arg Leu Arg Lys Phe Pro He Glu Gin Gin Asp Gly 
500 505 510 * y 

Ala Phe Val Leu Glu Gly Trp Gly Arg Ser Phe Pro Ser Val Arg Glu 
515 520 3 



525 



Leu Gly Ala Ala Leu Gin Gly Cys Leu Leu Arg Ala Gly Asp Asp Cys 
3JU 535 540 

Phe Ser Leu Arg Arg Cys Cys Leu Pro Gin Pro Gly Glu Thr Ser Asn 
5 550 555 5 60 

Leu He He Met Arg Gly Ala Arg Ala Ser Pro Arg Thr Leu Asn Leu 
565 570 5?5 

Ser Gin Leu Ser Phe His Arg Val Asp Gin Lys Glu He Thr Gin Leu 
580 sas 590 

Ser His Leu Gly Gin Gly Thr Arg Thr Asn Val Tyr Glu Gly Arg Leu 



605 



Arg Val Glu Gly Ser Gly Asp Pro Glu Glu Gly Lys Met Asp Asp Glu 
iu 615 S 20 

Asp Pro Leu Val Pro Gly Arg Asp Arg Gly Gin Glu Leu Arg Val Val 

630 635 640 

Leu Lys Val Leu Asp Pro Ser His His Asp He Ala Leu Ala Phe Tyr 
645 650 655 

Glu Thr Ala Ser Leu Met Ser Gin Val Ser His Thr His Leu Ala Phe 
660 665 6 7o 

Val His Gly Val Cys Val Arg Gly Pro Glu Asn Ser Met Val Thr Glu 
675 680 685 

Tyr Val Glu His Gly Pro Leu Asp Val Trp Leu Arg Arg Glu Arg Gly 



700 



His Val Pro Met Ala Trp Lys Met Val Val Ala Gin Gin Leu Ala Ser 

710 715 720 
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Ala Leu Ser Tyr Leu Glu Asn Lys Asn Leu Val His Gly Asn Val Cys 
725 730 735 

Gly Arg Asn lie Leu Leu Ala Arg Leu Gly Leu Ala Glu Gly Thr Ser 
740 745 750 

Pro Phe lie Lys Leu Ser Asp Pro Gly Val Gly Leu Gly Ala Leu Ser 
755 760 765 

Arg Glu Glu Arg Val Glu Arg lie Pro Trp Leu Ala Pro Glu Cys Leu 
770 775 780 

Pro Gly Gly Ala Asn Ser Leu* Ser Thr Ala Met Asp Lys Trp Gly Phe 
785 790 * 795 800 

Gly Ala Thr Leu Leu Glu lie Cys Phe Asp Gly Glu Ala Pro Leu Gin 
805 810 815 

Ser Arg Ser Pro Ser Glu Lys Glu His Phe Tyr Gin Arg Gin His Arg 
820 825 830 

Leu Pro Glu Pro Ser Cys Pro Gin Leu Ala Thr Leu Thr Ser Gin Cys 
835 840 845 

Leu Thr Tyr Glu Pro Thr Gin Arg Pro Ser Phe Arg Thr He Leu Arg 
850 855 860 

Asp Leu Thr Arg Val Gin Pro His Asn Leu Ala Asp Val Leu Thr Val 
865 870 875 880 

Asn Arg Asp Ser Pro Ala Val Gly Pro Thr Thr Phe His Lys Arg Tyr 
885 890 895 

Leu Lys Lys He Arg Asp Leu Gly Glu Gly His Phe Gly Lys Val Ser 
900 905 910 

Leu Tyr Cys Tyr Asp Pro Thr Asn Asp Gly Thr Gly Glu Met Val Ala 
915 920 925 

Val Lys Ala Leu Lys Ala Asp Cys Gly Pro Gin His Arg Ser Gly Trp 
930 935 940 

Lys Gin Glu He Asp He Leu Arg Thr Leu Tyr His Glu His He He 
945 950 955 960 

Lys Tyr Lys Gly Cys Cys Glu Asp Gin Gly Glu Lys Ser Leu Gin Leu 
965 970 975 

Val Met Glu Tyr Val Pro Leu Gly Ser Leu Arg Asp Tyr Leu Pro Arg 
980 985 990 

His Ser He Gly Leu Ala Gin Leu Leu Leu Phe Ala Gin Gin He Cys 
995 1000 1005 

Glu Gly Met Ala Tyr Leu His Ala His Asp Tyr He His Arg Asp Leu 
1010 1015 1020 

Ala Ala Arg Asn Val Leu Leu Asp Asn Asp Arg Leu Val Lys He Gly 
1° 25 1030 1035 1040 

Asp Phe Gly Leu Ala Lys Ala Val Pro Glu Gly Hie Glu Tyr Tyr Arg 
1045 1050 1055 

Val Arg Glu Asp Gly Asp Ser Pro Val Phe Trp Tyr Ala Pro Glu Cys 
1060 1065 1070 
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Leu Lys Glu^r Lys Phe ^ Ser Asp ^ ^ ^ ^ 

1080 1085 
Val Th^Leu Tyr Glu Leu Leu Thr His ^ Asp Ser ger ^ ^ 

1095 . 1100 

ProThr Lys Phe Uu Gl^Leu He Gly lie Alacin Oly Gin Met Thr 

Val Leu Arg Leu Th^Glu Leu Leu Glu ArgGly Glu Arg Leu Pro ^ 

Pro Asp Lys Cy^Pro Cys Glu Val Ty^His Leu Met Lys Asn^Trp 

Glu Thr Gl^Ala Ser Phe Arg P ro Thr Phe Glu Asn Leu IiTpro Ile 

1160 1165 

Leu Lys Thr Val His Glu Lys Tvr Gin riv rin m „ 

1170 ^~_ Ayr Gln Gly Gin Ala Pro Ser Val Phe 

1175 1180 



Ser Val Cys 
1185 



(2) INFORMATION FOR SEQ ID NO : 14 : 

(i) SEQUENCE CHARACTERISTICS - 

(A) LENGTH: 1154 amino "acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:14: 
Met Gin Tyr Leu Asn He Lys Glu Asp Cys Asn Ala Met Ala Phe Cys 
Ala Lys Met Arg Ser Ser Lys Lys Thr Glu Val Asn Leu Glu Ala Pro 

Glu Pro Gly Val Glu Val lie Phe Tyr Leu Ser As P Ar g Gil Pro Leu 

40 45 

Arg Leu Gly Ser Gly Glu Tyr Thr Al* ni„ m T ~_ 

50 y Z£ inr Ala Glu Glu ^u Cys He Arg Ala 

b5 60 

Ala oin Ala Cys Arg lie Ser Pro Leu Cys His Asn Leu Phe Ala Leu 

75 80 

Tyr Asp Glu Asn Thr Lys Leu Trp Tyr Ala Pro Asn Arg Thr He Thr 

Val Asp Asp Lys Met Ser Leu Arg Leu His Tyr Arg Met Arg 2 Tyr 

i05 110 
Phe Thr Asn Trp His Gly Thr Asn Asp Asn Glu Gin Ser Val Trp Arg 

120 125 
His Ser Pro Lys Lys Gin Lys Asn Gly Tyr Glu Lys Lys Lys H e Pro 

J " 5D 140 

Asp Ala Thr Pro Leu Leu Asp Ala Ser Ser Leu Glu T^r Leu Phe Ala 

155 160 
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Gln Gly Gin Tyr Asp Leu Val Lys Cys Leu Ala Pro lie Arg Asp Pro 
165 170 175 

Lys Thr Glu Gin Asp Gly His Asp lie Glu Asn Glu Cys Leu Gly Met 
180 185 190 

Ala Val Leu Ala He Ser His Tyr Ala Met Met Lys Lys Met Gin Leu 
195 200 205 

Pro Glu Leu Pro Lys Asp He Ser Tyr Lys Arg Tyr He Pro Glu Thr 
210 215 220 

Leu Asn Lys Ser He Arg Gin Arg Asn Leu Leu Thr Arg Met Arq H e 
225 2 30 235 y 9 2 40 

Asn Asn Val Phe Lys Asp Phe Leu Lys Glu Phe Asn Asn Lys Thr He 
245 250 255 

Cys Asp Ser Ser Val Ser Thr His Asp Leu Lys Val Lys Tyr Leu Ala 
260 265 270 

Thr Leu Glu Thr Leu Thr Lys His Tyr Gly Ala Glu He Phe Glu Thr 
275 280 285 

Ser LeU L€U Ile Ser Ser Glu Asn Glu Met A sn Trp Phe His Ser 

290 295 300 

Asn Asp Gly Gly Asn Val Leu Tyr Tyr Glu Val Met Val Thr Gly Asn 
305 310 315 * 320 

Leu Gly Ile Gin Trp Arg His Lys Pro Asn Val Val Ser Val Glu Lys 
325 330 335 

Glu Lys Asn Lys Leu Lys Arg Lys Lys Leu Glu Asn Lys Asp Lys Lvs 
340 345 350 

Asp Glu Glu Lys Asn Lys Ile Arg Glu Glu Trp Asn Asn Phe Ser Phe 
355 360 



365 



Phe Pro Glu Ile Thr His Ile Val He Lys Glu Ser Val Val Ser Ile 
370 375 380 

Asn Lys Gin Asp Asn Lys Lys Met Glu Leu Lys Leu Ser Ser His Glu 
385 390 395 400 

Glu Ala Leu Ser Phe Val Ser Leu Val Asp Gly Tyr Phe Arg Leu Thr 
4 °5 410 415 

Ala Asp Ala His His Tyr Leu Cys Thr Asp Val Ala Pro Pro Leu Ile 
420 425 4 3o 

Val His Asn Ile Gin Asn Gly Cys His Gly Pro Ile Cys Thr Glu Tvr 
435 440 445 y 

Ala f i? Asn L ^ s Leu ^ST Gin Glu Gly Ser Glu Glu Gly Met Tvr Val 
450 455 460 

Leu Arg Trp Ser Cys Thr Asp Phe Asp Asn He Leu Met Thr Val Thr 
465 470 475 480 

Cys Phe Glu Lys Ser Glu Gin Val Gin Gly Ala Gin Lys Gin Phe Lys 
4 85 4*90 4 95 2 

Asn Phe Gin lie Glu Val Gin Lys Gly Arg Tyr Ser Leu His Gly Ser 
500 sos 510 

Asp Arg Ser Phe Pro Ser Leu Gly Asp Leu Met Ser His Leu Lys Lys 
515 520 525 
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Gln He Leu Arg Thr Asp Asn He Ser Phe Met Leu Lys Arcr Cys Cvs 
530 535 540 

Gin Pro Lys Pro Arg Glu He Ser Asn Leu Leu Val Ala Thr Lys Lys 
545 550 555 * 560 

Ala Gin Glu Trp Gin Pro Val Tyr Pro Met Ser Gin Leu Ser Phe Asp 
565 570 575 

Arg He Leu Lys Lys Asp Leu Val Gin Gly Glu His Leu Gly Arq Gly 
580 585 590 

Thr Arg Thr His He Tyr Ser Gly Thr Leu Met Asp Tyr Lys Asp Asp 
595 600 605 

Glu Gly Thr Ser Glu Glu Lys Lys He Lys Val He Leu Lys Val Leu 
610 615 620 

Asp Pro Ser His Arg Asp He Ser Leu Ala Phe Phe Glu Ala Ala Ser 
W 625 630 635 640 

i%- 

Met Met Arg Gin Val Ser His Lys His He Val Tyr Leu Tyr Gly Val 
=fe 645 650 655 

Val Arg Asp Val Glu Asn He Met Val Glu Glu Phe Val Glu Gly 

L § 660 665 670 

31 Gly Pro Leu Asp Leu Phe Met His Arg Lys Ser Asp Val Leu Thr Thr 

*4 675 680 685 

^ Pro Trp Lys Phe Lys Val Ala Lys Gin Leu Ala Ser Ala Leu Ser Tvr 

690 695 700 

Leu Glu Asp Lys Asp Leu Val His Gly Asn Val Cys Thr Lys Asn Leu 
/' 705 710 715 720 

s (j Leu Leu Ala Arg Glu Gly He Asp Ser Glu Cys Gly Pro Phe He Lys 

h 125 730 735 

Leu Ser Asp Pro Gly He Pro He Thr Val Leu Ser Arg Gin Glu Cys 
740 745 750 

He Glu Arg He Pro Trp He Ala Pro Glu Cys Val Glu Asp Ser Lys 
755 760 765 

Asn Leu Ser Val Ala Ala Asp Lys Trp Ser Phe Gly Thr Thr Leu Trp 
770 775 780 

Glu He Cys Tyr Asn Gly Glu He Pro Leu Lys Asp Lys Thr Leu He 
785 790 795 800 

Glu Lys Glu Arg Phe Tyr Glu Ser Arg Cys Arg Pro Val Thr Pro Ser 
805 810 815 

Cys Lys Glu Leu Ala Asp Leu Met Thr Arg Cys Met Asn Tyr Asp Pro 
820 825 830 

Asn Gin Arg Pro Phe Phe Arg Ala He Met Arg Asp He Asn Lys Leu 
835 840 845 

Glu Glu Gin Asn Pro Asp He Val Ser Arg Lys Lys Asn Gin Pro Thr 
850 855 860 

Glu Val Asp Pro Thr His Phe Glu Lys Arg Phe Leu Lys Arg He Arq 
865 870 875 880 
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Asp Leu Gly Glu Gly His Phe Gly Lys Val Glu Leu Cys Arg Tyr Asp 
885 890 895 

Pro Glu Asp Asn Thr Gly Glu Gin Val Ala Val Lys Ser Leu Lys Pro 
900 905 910 

Glu Ser Gly Gly Asn His lie Ala Asp Leu Lys Lys Glu He Glu He 
915 920 925 

Leu Arg Asn Leu Tyr His Glu Asn He Val Lys Tyr Lys Gly He Cvs 
930 935 940 

Thr Glu Asp Gly Gly Asn Gly He Lys Leu He Met Glu Phe Leu Pro 
945 950 955 960 

Ser Gly Ser Leu Lys Glu Tyr Leu Pro Lys Asn Lys Asn Lys He Asn 
965 970 975 

Leu Lys Gin Gin Leu Lys Tyr Ala Val Gin He Cys Lys Gly Met Asp 
980 985 990 

Tyr Leu Gly Ser Arg Gin Tyr Val His Arg Asp Leu Ala Ala Arg Asn 
995 1000 1005 

Val Leu Val Glu Ser Glu His Gin Val Lys He Gly Asp Phe Gly Leu 
1010 1015 1020 

Thr Lys Ala He Glu Thr Asp Lys Glu Tyr Tyr Thr Val Lys Asp Asp 
1025 1030 1035 1040 

Arg Asp Ser Pro Val Phe Trp Tyr Ala Pro Glu Cys Leu Met Gin Ser 
1045 1050 1055 

Lys Phe Tyr He Ala Ser Asp Val Trp Ser Phe Gly Val Thr Leu His 
1060 1065 1070 

Glu Leu Leu Thr Tyr Cys Asp Ser Asp Ser Ser Pro Met Ala Leu Phe 
1075 1080 1085 

Leu Lys Met He Gly Pro Thr His Gly Gin Met Thr Val Thr Arq Leu 
1090 1095 1100 

Val Asn Thr Leu Lys Glu Gly Lys Arg Leu Pro Cys Pro Pro Asn Cys 
1105 mo ins 

Pro Asp Glu Val Tyr Gin Leu Met Arg Lys Cys Trp Glu Phe Gin Pro 
H25 H30 H35 

Ser Asn Arg Thr Ser Phe Gin Asn Leu He Glu Gly Phe Glu Ala Leu 
H40 H45 H50 

Leu Lys 

(2) INFORMATION FOR SEQ ID NO: 15: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 19 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

Ala Lys Leu Leu Pro Leu Asp Lys Asp Tyr Tyr Val Val Arg 
1 5 10 is 

Glu Pro Gly 
18 



